Flow cytometric measurements of cytoplasmic calcium changes in human platelets.
Thrombin-induced stimulation of human platelets is accompanied by a dramatic increase in cytoplasmic calcium concentrations followed by a slow decrease. These changes are very rapid, are maximal by 10-15 s, and can be detected with probes such as Indo-1. Suspension studies using spectrofluorometry, which reflect a value which is the average of 3 x 10(7) cells per ml, indicate a thrombin dose-dependent increase in cytoplasmic calcium at doses up to 0.025 units per ml. We show here, using flow cytometry, that at less than half-saturating thrombin doses only subpopulations of platelets rather than the entire sample are responding. The extent of these responses, however, still depends on thrombin concentration. When the thrombin doses are between half and fully saturating, one subpopulation responds fully (i.e., its extent of increase in cytoplasmic calcium concentration, [Ca++]in is 100% of that seen at saturating thrombin concentrations) while the remaining platelets respond partially or not at all. There is thus evidence of positive cooperativity leading to disproportionate thrombin receptor occupancy on different subpopulations when platelets are subjected to subsaturating doses of thrombin. The existence of responding subpopulations may explain how the reported multiple stimulations of the same suspension of platelets at low thrombin doses occur.